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Masahiro Kato* : Notes on the two fern genera 
Adenoderris and Cheilanthopsis 

MWMW* : v / J ? "0 2J| Adenoderris t Cheilanthopsis 

The athyrioid ferns (which in the broad sense adopted here are properly 
called Woodsiaceae as a family) have been delimited in many different ways 
(Alston 1956, Ching 1940, 1978, Holttum 1949, Kato 1972, Sledge 1973, Tagawa 
& Iwatsuki 1972, Tryon & Tryon 1982). Adenoderris and Cheilanthopsis are 
problematic genera whose systematic treatment differs considerably with different 
authors, mainly because they are not well-defined with special reference to the 
usual key characters. I had an opportunity to examine the type or authentic 
specimens of these genera represented at the Herbarium of the University of 
Michigan (MICH) and the Herbarium of Kunming Botanical Institute (KUN), 
Academia Sinica. This report presents new information about the morphology 
and relationships of Adenoderris and Cheilanthopsis. 

Adenoderris Adenoderris is a small genus of two species occurring in 
Central America and the West Indies and grows among rocks or in rock crevices. 
It was established by J. Smith in 1875 for Aspidium glandulosum Hook. & Grev., 
non Blume, which had been renamed Polystichum glandulosum by Presl. Maxon 
(1905) recognized two species, Adenoderris viscidula (Mett.) Maxon ( = A. 
glandulosa (Presl) J. Sm.) and A. sororia Maxon, although it was only recent 
that Tryon & Tryon (1982) pointed out that A. glandulosa (Presl) J. Sm. is a 
valid name older than A. viscidula. A. glandulosa occurs in Cuba and Jamaica 
and A. sororia in Guatemala, where it is known only by the type collection. 

Adenoderris is characterized by a short, erect, scaly rhizome bearing a 
fascicle of small, pinnate to pinnate-pinnatifid, free-veined leaves with short 
petioles scaly at the base, round sori covered with peltate indusia, and bilateral 
spores. Its leaf form is similar to that of Polystichum and Woodsia, while the 
sorus resembles that of some genera with dryopteroid affinities such as Cyrto- 
mium, Polystichum, Rumohra, and Stigmatopteris. 

* Botanical Gardens, Faculty of Science, University of Tokyo, Hanaishicho 1842, Nikko 321-14. 
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The systematic position of Adenoderris has been controversial. The genus 
had generally been reduced to Polystichum until Maxon (1905) supported its 
generic recognition, and Christensen (1938) accepted it as a genus related to 
Polystichum. Copeland (1947) pointed that Adenoderris is not near Polystichum 
and suggested an affinity to Dryopteris and also to Woodsia. Tryon & Tryon 
(1982) placed Adenoderris in the tribe Physematieae including Athyrium, Woodsia 
and related genera, based on its petiolar anatomy, i. e. the two vascular bundles 
in the petiole. They examined the spores with the SEM showing them to be 
similar to those of the tribe Dryopterideae. 

Vascular anatomy has been of great value to indicate affinites of ferns (Ogura 
1972). In this respect, the petiolar anatomy of Adenoderris was reexamined to 
help judge its systematic position. 

Petiolar anatomy. The basal part of a petiole of Adenoderris glandulosa 
was studied (Fig. 1). The original specimen is Hunnewell 11473 from Cuba de¬ 
posited at the University of Michigan Herbarium (to which I am thankful for 
permission to study a small piece of a petiole detached from the specimen). 
Dried material was boiled to restore the original condition to some extent and 
then hand-sectioned, although it was still somewhat compressed dorsiventrally. 

The outermost layer consists of several layers of rather thick-walled, small 
epidermal cells. Inside of these, there are one or two layers of large, parenchy¬ 
matous cells. Within the parenchyma are two vascular bundles each enclosed in 
a layer filled with tannin-like deposits. Xylem is somewhat triangular in tran¬ 
section. The inner and abaxial part consists of metaxylem of thicker tracheids 
while the outer and adaxial of thinner tracheids, although protoxylem points 
were not located. 



0.2 mm 


Fig. 1. Transection of petiole of Adenoderris glandulosa and triangular xylem enlarged. 
Adaxial side top. 
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Taxonomic implications. Kato (1972) studied both the number of vascular 
bundles and the configuration of xylem in transection in the petioles of several 
fern groups including the athyrioids. He argued that petiolar anatomy is useful 
to delimit the genera of athyrioid affinities, although some similarity is present 
between the different groups. Athyrioid and dryopteroid groups may be discri¬ 
minated by the xylem configuration : omega-shaped in the athyrioid and triangular 
with one hooked end in the dryopteroid. Adenoderris is similar to the dryo¬ 
pteroid group, especially Stenolepia, in having triangular xylem with no hooked 
end, so far as I have observed. Furthermore, the number of bundles is nearly 
constant in each group, with occasional exceptions. In general, the athyrioid 
group has two vascular bundles in the petiole while the dryopteroid has more 
than two, commonly three to over 10. However, some larger species of Dipla- 
zium, in the former group, have subsidiary bundles in addition to the main two, 
and smaller species in the latter group may have relatively few bundles, down 
to two. The simple petiolar anatomy of Adenoderris may be due to small leaf 
size, as in Polystichum tripteron. 

Thus, the petiolar anatomy indicates an affinity of Adenoderris to the dryop¬ 
teroid group rather than to the athyrioid, as do the indusium and spores. The 
simple anatomy, correlated with small leaf size, the peltate indusium and epipetric 
habitat suggest that it is considerably derived. It is close to Polystichum in 
having oblanceolate leaves, auricled acroscopic bases of pinnae and peltate indusia. 

Cheilanthopsis Cheilanthopsis is a monotypic genus which was established 
by Hieronymus in 1920 for Cheilanthes straminea Brause from Yunnan, south¬ 
western China. Later, Ching (1932) reduced Cheilanthopsis straminea to C. 
indusiosa (Christ) Ching, originally described as a Woodsia from Yunnan in 
1909. It grows on rocks or in rock crevices as does Woodsia. 

Cheilanthopsis is principally characterized by its sori, which have been de¬ 
scribed as exindusiate and protected by indusium-like thin tissue of the lamina 
margin. Other characters are very similar to those of Woodsia. Articulation of 
pinnae, which was added to its diagnosis by Ching, seems not to clearly dis¬ 
tinguish Cheilanthopsis from Woodsia, because this also occurs to a certain extent 
in W. elongata Hook. 

Alston (1956) placed Cheilanthopsis with Woodsia in Athyriaceae and Brown 
(1964) and Ching (1978) considered it close to Woodsia. Ching (1932) had for¬ 
merly placed it near Cheilanthes. 
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To determine the taxonomic status and affinity of Cheilanthopsis, comparative 
observations with morphologically similar Woodsia elongata were made with 
particular reference to soral characters. It was concluded that Cheilanthopsis 
should be recuced to Woodsia and the correct name of its sole species is Woodsia 
indusiosa Christ. The following description of W. indusiosa is based on an 
isotype (MICH) of Cheilanthes straminea Brause as well as specimens of W. 
indusiosa deposited at KUN. 

Sorus. The sori of Woodsia indusiosa are dorsal near vein-endings. The 
receptacle is slightly raised on the vein. The sporangia when young are covered 
by a small indusium consisting of 4-7, small, more or less oblong, glandular, plate¬ 
like segments which surround the receptacle as in some species of Woodsia (Fig. 2). 
At maturity the indusium is shriveled and inferior under the sporangia, hardly 
visible from above, but occasionally the tips protrude beyond the sporangia. 

False indusium. The false indusium of Woodsia indusiosa is an indusium-like 
reflexed outgrowth protruding from the lamina margin as the marginal flap of 



Fig. 2. Segmented indusium'at base of sorus of Cheilanthopsis indusiosa (= Woodsia indusiosa ) 
from which sporangia are removed. G: gland, R: receptacle, S: indusium segment. 
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some ferns with marginal sori such as Pteris and Pteridium and therefore not 
constituting a true indusium which arises on the receptacle. It is large and 
covers the sorus almost entirely. It consists of a layer of thin-walled cells as 
in the true indusium, and is fringed with multicellular hairs similar to those on 
the rachis, costa and veins. Similar but reduced false indusia are present at the 
lamina margin opposite vein-endings at the distal part of pinnae and pinna seg¬ 
ments where no sorus is borne on the vein. 

The false indusia of Woodsia elongata, which Brown (1964) called accessory 
indusia, are smaller than those of W. indusiosa, and hardly visible under the 
larger globose true indusia. In this species, too, reduced false indusia are at¬ 
tached at non-soriferous distal parts of pinnae as well. 

Status and affinity of Cheilanthopsis. The present observation that the 
sorus of Woodsia indusiosa bears true indusia as well as false indusia as does 
that of W, elongata clearly shows that there remains no diagnostic character to 
separate Cheilanthopsis and Woodsia. Other characters of hairs, leaf form, and 
pinna margins indicate an affinity of Woodsia indusiosa to W. elongata, as stated 
by Brown (1964). Geographically, too, they are close: W. indusiosa is distri¬ 
buted in southwestern China and W. elongata in the Himalayas to southwestern 
China. 

A revised synonymy and diagnosis of Woodsia indusiosa follows: 

Woodsia indusiosa Christ, Not. Syst. 1 : 44. 1909. — Cheilanthopsis indusiosa 
(Christ) Ching, Sinensia 3: 154. 1932; C. Chr. Ind. Fil. Suppl. 3: 55. 1934; 
Copel. Gen. Fil. 107. 1947. Type: Yunnan, Ducloux 162 (not seen). 

Cheilanthes straminea Brause, Hedw. 54: 205. t. 4, f. H. 1914. — Cheilan¬ 
thopsis straminea (Brause) Hieron. Notizbl. 7: 406. 1920; Copel. Univ. Calif. 
Publ. Bot. 16: 95. 1929. Type: Yunnan, Na-hong, 3000m, Maire 6487 (isotype 
MICH!). 

Rhizome short, ascending, scaly; stipes clustered, up to 5 cm long, strami¬ 
neous, deciduously scaly and hairy; scales lanceolate, up to 8 mm long, 1mm broad, 
brown, entire, hairs small, multicellular, septate; leaves oblanceolate, acuminate, 
attenuate downward into very small pinnae, bipinnatifid, 25-45 cm long, 4-6 cm 
broad; pinnae 30-35 pairs, semiarticulate, sessile, patent, narrowly deltoid-oblong 
to oblong, middle pinnae up to 3 cm long, 1 cm broad, broadest at base, obtuse 
at apex, pinnatifid; segments oblong, contiguous or separated by narrow sinus, 
2-2.5 mm broad, obtuse at apex, crenate, lamina yellow-glandular on both sur- 
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faces, minutely hirsute above, rachis sparsely scaly with small, linear, brown, 
entire scales and densely hairy with soft, multicellular, septate hairs, costae and 
veins similarly hairy, veins free, pinnate with simple veinlets in segments; sori 
round, 1-4, submarginal on each side of segments, dorsal near the apex of 
veinlets, indusiate with indusia each consisting of 4-7, small, glandular, plate-like 
segments, covered with brown, membranous, large, fringed false indusia outgrow¬ 
ing from reflexed lamina margin, smaller false indusia also present at non-sori- 
ferous distal part of pinnae and segments; spores brown to dark-brown, large, 
oblong, bilateral, monolete, reticulate to verrucose. 

Distribution. Yunnan (SW. China). 

This is closely similar to Woodsia elongata in the oblanceolate leaves with 
strongly attenuate bases, crenate segments, septate hairs, and false (or accessory) 
indusia, but rather clearly differs in its more sori per segment, its small seg¬ 
mented indusia, and its larger false indusia. In its segmented indusia it is 
similar to W. montevidensis (Spreng.) Hieron. and W. scopulina Eaton. 

I am thankful to the directors and curators of Kunming Botanical Institute 
Herbarium, Academia Sinica, and University of Michigan Herbarium for sending 
me the specimens on loan for study. My particular thanks are also due to Dr. 
S.-K. Wu, Kunming Botanical Institute for valuable suggestions on Woodsia 
indusiosa and to Dr. M. G. Price, University of Michigan Herbarium, for critical 
reading of the manuscript. This study is partly supported by Grant-in-Aid for 
Scientific Research from the Ministry of Education, Science and Culture, no. 
57340040 (1983). 
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